Introduction
Three types of information-anthropometric measurements, biochemistry, and dietary intake-are utilized to assess the nutritional levels of individuals. While the reliability of the first source may be acceptable in field survey conditions, the reliability of the other two sources is doubtful unless the field staff has received a good deal of training and is strictly supervised. Also, most of the dietary and biochemical data are affected by the current nutritional status; anthropometric measurements, on the other hand, reflect both current and past nutritional experience by including variables related to growth and development. For example, while the current weight of an adult is affected by both past and current nutritional experience, height, within the genetic range of the individual, is a reflection of past nutritional experience. This paper discusses an approach for developing an index of nutritional level from anthropometric measureDr. Talwar is currently associated with the International Fertility Research Program, NCNB Plaza, Chapel Hill, North Carolina 27514. This work was carried out when the author was associated with the International Institute for the Study of Human Reproduction, Columbia University, New York. This paper emerged from study of data collected by the Institute of Nutrition for Central America and Panama (INCAP). The study was financed by Pan American Health Organization (PAHO). A complete report of the project, co-authored with Miguel Guzman of INCAP, has been submitted to PAHO 
Approach to the Problem
In developing an index, we have taken the view that a composite index should always be preferred over a one-variable index. A composite index is more comprehensive, as it includes more than one dimension of the growth and development of an individual and thus reflects more than one aspect of nutrition. The one-variable index is more open to the hazards of loss of information or inaccuracies in recording at various stages of data handling. In addition, a temporary variation in the normal condition of an individual affects the related measurements and therefore is likely to give an incomplete nutritional picture if assessed through only one variable.
Since several anthropometric measurements were chosen in this study, their different combinations led to different composite indices. The selection of the "best" index was based on statistical and nutritional considerations which are discussed below.
Some anthropometric measurements on mothers of reproductive age are more a reflection of their past nutritional experience, while others reflect their current status. Therefore, separate indices were developed for assessing the past and current nutritional experience. Such may be the need in a study of the relationship of fertility and nutrition-while longitudinal fertility performance may be affected by past nutritional experience, the outcome of the current birth is dependent on the mother's current nutritional status. A simple index for pre-school children was developed that is more stable and less affected by day-today experiences.
Methodology

A. Choice of Variables
The anthropometric measurements-weight, height, arm circumference, and mid-arm muscle circumference*-are denoted algebraically by X1 to X, respectively. In order to develop a composite index, it was necessary to make these raw measurements unitless (independent of the units of measurement) so that they could be combined. For the standard for that age (for pre-school children only). For mothers, it was obtained by taking the standard for adult females. P4 = Observed mid-arm muscle circumference as a percentage of the standard for adult females.
P, = Observed weight as a percentage of the sexspecific standard weight for the observed height.
B. Age Groupings
Since growth and development patterns of children differ in the early periods of life, the children were grouped into three broad age groups for the purpose of developing the nutritional index: (1) those below 6 months of age, (2) those between 6 and 24 months, and (3) those between 25 and 60 months.
No attempt is made to discuss the nutritional index of children below 6 months of age. Nutrition of children of this age has several variants which are difficult to control. One index which is generally used is weight of the child. and (2) (b1/ap,, b2/ap2, **P*) were so chosen that E(IbklaPk ) = 1.
These two modifications were advantageous in that a child whose anthropometric measurements were the same as the expected standards used to convert X to P would score 100. Thus scores above or below 100 would indicate the nutritional position of a specific child relative to the expected standard.
C.2. Choice of the "Best" Index for Pre-School Children
The statistical technique adopted here provides a number of nutritional indices based on various combinations of variables Pj. The nutritional information in these variables was utilized to choose the "best." The best index is the one which contains most of the nutritional information available in different anthropometric measurements and indices. The operational meaning of this definition is that the ranking of individuals in a population on the basis of the best index should be highly correlated with the ranking assigned by other nutritional indices. In an attempt to study various indices on this yardstick, the population of children age 6 to 60 months in the INCAP study was ranked by the following nutritional indices: The matrix of rank correlation coefficients is given in Table   1 The basic use of this index will be to assign nutritional scores to individuals in a population and rank them by their nutritional status. Such ranked array can be utilized to group individuals in a few nutritional categories. While making such use of the index, it should be realized that some individuals are likely to be misclassified. However, in field survey conditions these types of misclassification will always occur unless each individual is thoroughly examined by a professional. Even then, different professionals are likely to classify individuals differently.
It is suggested that, after the nutritional scores of individuals in a population have been determined, the mean and standard deviation of the scores should be determined. One standard deviation around the mean can be taken as a cutoff point for nutritional categorization into three groups. On this basis, the child population in the INCAP study was grouped into the categories given in Table 2 . It may be stressed that the three categories, "poor," "average," and "better," are a relative ranking of the population in the community under consideration. The rank correlation coefficient of mothers in the INCAP study, when ranked on the basis of (NI,)M and P5, is of the order of 0.92. This suggests that either P5 as defined above or (NIS)M can be used to determine current nutritional scores for mothers. We will, however, recommend the composite index (NI1)., which is based on two measurements and would be less affected by errors in one of them.
On the other hand, if the accuracy of P3 is doubtful, one may use P5 alone.
In view of the need for a nutritional index for the past nutritional experience of the mother, another index was developed by utilizing information on the height of the mother (P2) and her mid-arm muscle circumference (P4).
The measurement of height was suggested by the importance it assumed in the index for children, which was reported earlier. The coefficients for a linear combination of P4 and P2 were determined by principal component analysis. The index based on this analysis was: (NIh)m = 0.7192P2 + 0.2808P. These two indices were to be used to define the nutritional status of the mother. In order to study how well these indices were related, data from the INCAP study were utilized to rank women on the basis of these two indices. Not unexpectedly, it was found that significant correlation existed between the ranks assigned by the two indices (0.5), but the magnitude of the correlation will suggest that one has to be selective of the index in the context of the situation for which it is being used.
D.2. Grouping Mothers into Nutritional Categories
As in the case of children, this index may also be used to group mothers in a field survey situation into three categories ("nutritionally poor," "nutritionally average," and "nutritionally better") by choosing the cutoff point of one standard deviation around the mean value. In the case of the INCAP data, the groups are given in Table 3 .
Recommendations
In the light of the experience gained from the above data, the following recommendations are made:
0 In aiming for the advantages inherent in a composite index, if all of the required anthropometric data are available, one should go through all of the steps for
(1) determining the important variables which should form the composite index, and (2) developing the index based on them. My belief is that the choice of the important variables will not change but the coefficients for the composite index are likely to change. * For the nutritional categorization of a population under field survey conditions (where an ideal situation of examining every member of the population does not exist), the developed index can be used for determining the scores for the population under study. A cutoff point of one standard deviation around the mean score is suggested for grouping the population into "poor," "average," and "better." One should not overlook the limitations of this grouping. * The present study reveals that information should be collected on age, weight, and height for children and on weight, height, arm circumference, and skinfold thickness for mothers, in any nutritional study. * For the choice of mothers' nutritional scores, the situation under consideration should determine whether the index should assess the current nutritional status or the past nutritional experience.
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